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Terre Haute, Ind., April,.1897.
THE TECHNIC.
Editor in Chief.
J. H. HALL.

J. T. MONTGOMERY
H. C. SCHWA BLE

HE Wabash and the Terre Haute Express are
at swords points over the question of "college spirit," and are engaged in a discussion
which the Ev9ress chooses to call a "Journalistic
Extension Course." It appears to be a never-ending display of editorial brilliancy on either side,
amusing to the disinterested, and at times quite
approaching the ludicrous. To those concerned it
probably has more significance, but as the views
taken by the disputing parties are such as can
never be harmonized,it would appear to be a mere
loss of time to continue. The local papers have
wonderfully queer notions as to what the actions
of college men should be, and, as experience has
sorely taught us, are severe in criticism of college
enthusiasm. We are delighted to see the Wabash
champion the common cause, and wish her every
success.
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pLEGRAPHING without the use of wires
has been successfully accomplished for a
number of years by means of the so-called electric
or Hertz waves. These waves are capable of
NOTICE TO SUBSCRIBERS.
being deflected and will not penetrate metal or
Hereafter we shall follow the general rule regarding subscriptions,
and shall continue sending THE TECHNIC to subscribers until notiwater, a condition which practically limits their
fied to discontinue.
use for telegraphic purposes to cases where there
is in open country a short interval of water.
EIELD day approaches, and the Rose athlete The scientific element is at present agitated
goes forth in sleeveless shirt and abbreviated over the statement made by Marconi, a
breeches to prepare for the day of crucial tests. young Anglo-Italian, who claims to have disThe defeat Of last year spurs him on, the hope for covered a way of producing a certain kind of
this year buoys him up, and all things conspire to electric waves which have the property of penemake him confident of the outcome of the field trating all substances. He has devised instruday sports. Rose wants to enter The allowed two ments upon which these rays act, thus furnishmen in every event, three in the pentathlon ing the possibility of using his method of teleevents, and, in order to accomplish this, every graphing without wires under any conditions.
athlete, embryo or developed, must undergo a The distance is limited by the amount of energy
course of training to bring out every latent and used to excite the waves, and the size of the
patent possibility he possesses. This alone will conductors from which the waves proceed at the
put him into fit condition to faithfully represent exciting instrument. He has successfully operated
Rose on May the twenty-first, and this is what through a hill about a mile in thickness, using
we all desire to see.
the common Morse system of signaling. Another
Issued Monthly at Rose Polytechnic Institute.

Entered at the Post Office, Terre Haute, Ind., SS second-class mail
matter.
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fact is mentioned which necessarily follows from
the nature of the new wave. It proceeds to every
locality, and if strong enough will, for instance,
induce currents in neighboring pieces of iron, in
gunpowder magazines sufficient to produce a
spark between them, and thereby cause any
amount of trouble. Is it not possible that many
of the explosions of the present day, which have
no apparent cause, are due to the action of these
waves produced accidently? Such conditions
offer serious objections to the use of the new system, but if the discovery is of any value it only
remains for the modern genius to devise a way of
making it practical.
It is a noticeable fact that many of our scientific discoveries originate in the old country, but
that the applications of discovered phenomena
are made here at home. When the investigator
across the water has once fully studied out a new
idea and determined the lq,ws relating thereto, he
seems to be satisfied and often drops the subject
at that point, but the inventive genius of our own
country sets to work to devise a method of using
the new discovery, in a way that furnishes conveniences to the ever progressing world and an
income for himself. The latter is, in a majority
of cases, the one who receives the lion's share of
the fame and profit, while the originator passes
into obscurity.
HE attention of the athletic editors of the various college publications of Indiana is called
to the article in the athletic department of this
issue on "The pentathlon method of scoring."
Inquiries in regard to this method have been received by the president of the athletic association
from time to time, and as it is necessary for all
athletes intending to take part in the pentathlon
contest to thoroughly understand the system of
of scoring involved, some means must be used to
place the matter before the athletes of the state.
Undoubtedly the best method of accomplishing
this result is to use the columns of the college
journals of the state as a medium,and the editors
of these publications will greatly assist the field
day management by at least making mention of
the article.

T

HE advancement of science, though not noticeable in a marked degree as to practical
advancement, is constantly pushing ahead, as
shown by the reports of the prominent Scientific
Societies and accounts in leading scientific periodicals. A year ago the world was aroused by,
and greatly interested in, the mysterious Röntgen
or cathode ray. The wonderful possibilities as
then predicted were greatly discussed and largely
doubted, but the practical uses to which it has
been applied have been quite up to the expectation of its discoverer. The Röntgen ray, however,
is as mysterious now as it ever has been, the facts
concerning it being obtained from observation of
experiments the results of which occur under
given conditions.
The reports of the last two months have brought
out another advancement in chemical science,
an achievement that has been eagerly sought
for during the last sixty years, namely, photographing in colors. Several processes have been
used by which color reproduction has been
obtained after a fashion, but all have been more
or less of a mechanical nature, expensive, and of
no practical value. A number of the recent scientific journals have published the announcement
that a new process of surprising and remarkable
character had been discovered, by which the true
colors of nature are reproduced almost perfectly.
The discovery of the process is credited to M.
Villedieu-Chassagne, of Paris, his success being
due to a suggestion offered by Dr. Adrian Dansac.
The reports come from Sir Trueman Wood, Secretary of the Society of Arts, London. The process is marvelous on account of its simplicity, but
not more so than the effects that are claimed to
be obtained. The negative is made using a common gelatine plate which is treated with a colorless solution before exposure. The sensitized
paper for the print or positive is treated with the
same colorless solution before printing, and with
three successive colored ones after toning,- the
colors being blue, green, and red. Otherwise the
process is the same as is ordinarily used. The
first solution appears to give the positive the
property of selective absorption for certain colors,
which are supplied by the other three solutions,
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their combinations giving the intermediate ones.
The final photograph is almost an exact reproduction of the true colors in the original.
The United States government officials are
quite uneasy over the new discovery, which, if
the reports are true, will furnish a very easy
means, once the paper is obtained, of counterfeiting the paper money of this or any other country.
The composition of the solutions is known
only to the discoverer,and it is needless to say he
has this discovery patented in all the civilized
countries of the world.

DROBABLY before the appearance of the May
number of TIIE TECHNIC, the '98 Modulus
will have been issued. Work on it is at present
being rushed, and nearly every member of the
Junior class has been pressed into active service.
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That the book will be a credit to its editors and
to the Institute at large, there is no reason to
doubt. That it will meet with a hearty reception
from all the students, at least, may reasonably be
expected. Certainly, no one who is at present a
member of the Institute can ever consider his
library complete unless he has upon its shelves
this history of school life, as he saw it.
rrHE College Year Book for 1896-97, a publication by Stone 4.4z Kimball recently received,
contains a very complete list of American colleges,
each with its respective faculty, income, number
of students, books, buildings and other points of
interest. The calendar of intercollegiate contests
and athletic records, which the book contains,
makes it without doubt the most complete ever
published.

011040i-1',
py Thos. GMY:
Calculations as to magnet
coils involve a variety of
problems depending on the various conditions
that may be imposed. If we assume that the required magneto-motive force to be produced by
the coil is part of the data given, the conditions
will depend on the size of the core, the available
volume and shape of the coil, and the data from
which the current through the coil is to be derived.
The simplest case is that in which the current is
given and the size and shape of the coil left arbitrary. In that case the number of turns required
to produce the magneto-motive force is all that
has to be calculated. A further condition may
be imposed, namely, that the cross section of the

space filled by the coil shall have a given area.
This second condition then determines the size
of wire which must be used.'As another modification it may be specified that the current per
unit cross section of the wire is to have a certain
value, that a certain part of the surface of the coil
is available for radiation, and that the temperature of that surface must not exceed that of the surrounding air by more than a given amount. In
this case the coil has to be made of such a form
of cross section that the part of the surface from
which there is radiation shall be great enough to
allow the heat to pass off as fast as it is generated.
The rate of loss of heat has, of course, to be obtained from a table of data. Other modifications
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might be mentioned, but these indicate the kind
n ._-=
of problems that may arise when the current is
1.257 c
controlled by some outside condition.
but the further condition is imposed that the inAnother class of problems is obtained by as- tegral area taken up by the cross section of n turns
suming that the e. in. f. at the terminals of the of the wire and its insulation shall be equal to S.
coil is part of the data given. This case is com- Let d be the diameter of the wire used, and t the
mon in dynamo field coils. The e. m. f. together increase of diameter due to insulation. Then
with the dimensions of the coil and the current
aS
n=
per unit section of conductor, or the rise of tem-74(d+ t)2
perature allowable then determines what wire has
,to be used. When a minimum limit is stated where a is a multiplier the value of which defor the resistance of the coil, the current becomes pends on the mode of winding. For example —
known and the problem falls into the first class Suppose the area S to be rectangular and the coil
above referred to.
to be wound in layers, in as'close order as possiIn this note a few simple examples of stich ble, so that the wires of one layer lie over the
problems are worked out symbolically for the lines of contact of those in the layers above and
purpose of illustrating the method of obtaining below them. Then the centers of two adjacent
the required formulae.
wires in one layer and one of the next layer lie at
PROBLEM 1. The magneto-motive force, M,and the angles of an equilateral triangle the sides of
the current, c, being given to determine the num- which are d t. Hence the effective thickness of
ber of turns required for the coil.
one layer is 1-1/3. (d t). The area of cross secThe equation expressing the relation of these tion taken up by one wire is thus11/-3-(d+t)' and
quantities is
therefore,
4 7r
+02n
S=
M= — n c =1.257 n c
10
In this particular case therefore the muliplier a
where n is the number of turns on the coil, and
is obtained by putting 471, = -1/Ti. and hence
therefore n c the ampere turns.
From this equation we get
_. This shows that the wire and covera=
2/3
n
ing fill about 91 per cent, of the entire cross sec1.257 c •
Suppose, for example, that the core is an iron tion S.
ring the mean circumference of which is one
In a similar manner it may be shown that if
metre, which is to be magnetized to a mean in, S
n= a
the multiplier a = 1.155, or for
tensity of 15,000 c. g. s. units, that the correspond(d t)
ing permeability is 500 and that the current c is every 100 turns of square wire of section (d 0',
to be 5 amperes. .
there may be put in 115 turns of round wire of
Then
diameter d t.
1.00
M= —X 15 000 = 3000
Taking the equations
'
500
and
4a
S
3000•
_10 M
n=
n=
= 477 nearly.
ir
(d+t)2 4 7r c
1.257 X 5
4c
acS
we get(d+ = 10 m. 4 a S= 1.6 m
PROBLEM 2. The magneto-motive force, M,the
current, c, and the cross section, S, of the coil bed=
m acS
ing given, to determine the size of wire and the
number of turns in the coil.
In this case, as in problem 1,
A formula for the number of wires in a given
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cross section S, in terms of the cross section of the
bare wire, which is closely approximate when the
wire is not smaller than No. 20, B. and S. gage,
may be formed as follows:
We had the equation
a S
aS

n

7r

77

T(d

(d2 + 2 d t

t2)

79
b2
(A S—M)'

8=

or

4 7r
7r
A=
f=_.1.142f.
10 2

Where

PROBLEM 4. When the magneto-motive force
and the current per square centimetre of the conductor are given, to determine approximately the
cross section S.
4r
Here
M
n
and
f 8 =C
Put
ns=eS

Now, when t2 is small in • comparison with
d(d + 2 t) this may be written
n = -Fab SI/7
where .9 is the cross section of the wire and
b=t
Then
nc= e —fs=efS
The value of t varies to some extent with dif4 7,
ferent samples, and a somewhat coarser yarn is
m=
TO efs
generally used on the larger sizes of wire, but be10
tween Nos. 26 and 14, B. and S. gage, it may be
and
S= T.;eM7.
taken as one tenth of a millimetre per layer of
Now for wire between 12 and 18 glge (sizes
cotton covering without much error. Hence for
which are frequently used in the field coils of
single cotton and the centimetre as the unit of
10 .
within five
length, b =.0177, and for double cotton in the shunt dynamos) the coefficient
e
value
of
a
as
above
.0354.
The
=
same way b
per cent. of unity. Hence for such cases we have
indicated is .907, and thus we may write approxapproximately,
imately

n

.907

s=
8 +.0177 1/7-•

PROBLEM 3. As an example of the application
of the above formula we may take the following
problem: The section S of the coil, the magnetomotive force, and the current per square centimetre of the conductor being given, to determine the size of the wire for the winding. We
may begin as before with the equation
4r
M= — n C
10

and express the relation of current to section of
conductor byf8= C.
4r
— nf 8
Then M
10
aS
but
n
4 r afsS =
say
AS
M=
10 8-Fb 1/7
99)=A Ss
M(s+b -1/7
and
bM
Hence
1/7=A S—M

or the required section is approximately, the ratio
of the magneto-motive force to the number of
amperes per square centimetre of the conductor.

B AND S GAGE.

VALUE OF

10

.945

12

.962

14

.985

1(;

1.013

ls

1.049

20

1.093

10
47re

The symbol e in the equation for S is a function
of 8. The degree of approximation obtained by

i8o
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the simplified formula is shown by the preceding
table, which may be easily extended and used to
correct the approximate result. These calculations are made for single cotton covered wire.

For ordinary temperatures and high grade commercial copper wire the specific resistance r may
17
be taken as
and the equation for 8
10,000,000'
reduces to approximately
PROBLEM 5. The magneto-motive force M, the
PM
section S, the e. m.f. on the terminals, the mean
740,000 K
length of one turn and the specific resistance of
When the core is round and the mean diamthe wire being given to calculate the size of wire
eter
of the coil is D, we get
for the coil.
We have
4 7r
31=-1713
Assume, when the size of the wire has been determined, that
n s=e S.
From Ohm's law we have

DM
8=
240,000 E.

These equations show that for the same magnetic effect and similar coils, the section of the
wire must vary as the linear dimensions of the
coil, or, what is the same thing, as the perimeter
of the core round which the wire is wound.
In the application of these formulie it must be
remembered
that the proper value of the section
Where E is the e. m.f. in volts on the coil, and R
S,
or rather of P, has to be independently deterits resistance in ohms.
mined
by some such formula as that given in
r/
But
R=
problem
4. Otherwise the section s may be either
s •
too
small
or excessively large for the current which
where r is the specific resistance of the wire,
the
e.
m.
f.
E will produce. That the section s
and 1 the total length of the wire forming the coil.
should
depend
on the mean length of one turn
If P be the mean length of one turn we get
and
on
the
magneto-motive
force and not on the
1=--n P
section
coil,
of
may
the
be
readily
seen without
Substituting in this equation the value of n
going
through
the
above
investigation.
So long
above,
as
/1
and
the
e.
m.
f.
on
the
terminals
remain
con7
S
.
is
stant
it
evident
that,
for
the
same
wire,
the
8
current
will
vary
inversely
as
the
number
of
turns,
Substituting this value of 1 in the equation R,
and hence the same magnetizing effect will be
R=r
produced, no matter how the number of turns,
8
and therefore S may be varied.
Es2
c---:=
This gives
PROBLEM 6. Given the mean e. m.f. and the
r e PS
and therefore,
frequency of alternation of an alternating dyS E s2
E8
namo, the area of cross section, the permeability
=—
n --e
8 rePS r0
and the mean length of the core of a transformer,
4ir E8
on which the dynamo e. m. f. is acting, to deter.•.M=
10 r P
mine approximately the number of turns on the
10Mr /i
transformer which will make the leakage current
or
4rE •
have a given value.
When p is the perimeter of the core and h the
Let the mean e. m.f.=E, the frequency of the
depth of the coil, the mean length of one turn, alternation F, the area of cross section A, the perP, is, in some cases exactly, and in all cases nearly meability m, the mean length of the core to the
P=p+ 7r h.
number of turns n and the current c.
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Then the magneto-motive force of the leakage
current is equal to
,47r
c
10
and the induction, B, through the core
Mm A
13==
m
Hence, we get B=1.257 n c
•
lA
But the mean back e. m.f. due to the alternating induction B is

181

mA
4 B F n=1.257 n2 c — F=E— R c
1
where R is the resistance of the coil. In the majority of cases R c is small compared with E.
Hence we get approximately.
E
n2=
1.257cmAF•
or

THL PEN

11==

E
NI 1.257 c nt AF

THL,0

AND ITS PLACE IN INDIANA ATHLETICS.

//Vd7RZICTZ32 0.faill.cReA/VS,
In years not far past
much indefiniteness attached to the term "physical culture," and in its
name many absurdities
were committed. Many
gymnasiums were placed in charge of men who
had no special training for the work of directing
large classes of young men eager and enthusiastic
in the riovel idea of gymnastic work. Often
their sole recommendation was a natural aptitude
for certain circusy feats of tumbling, developed,
it may be, in a haphazard way by knocking
around some gymnasium. Their methods of work
were directed to the main purpose of making the
best showing from the standpoint of the spectator.
Members of classes who showed natural activity and fitness for some certain performance were
encouraged by special attention, while he who
was by nature awkward and came seeking greater
ease of carriage, or being weak sought health and
strength, was discouraged, if not by word, at least
by lack of attention. It is not to be wondered
Jj

that many right-minded persons shook their heads
and smilingly put the whole thing down as a
new "fad," or frowned upon it as a useless expenditure of good time and dollars.
Some there were indeed who saw the kernel of
good in the mass of chaff. To those few who
were in a position to exert their influence, is due
the development of the rational idea of physical
education which is fast taking its place alongside
of intellectual education in its strongholds, the
schools and colleges of the country. The lion's
share of the credit for this growth is due to one
organization, the Young Men's Christian Association, which with its special training schools has
caused the wide-spread adoption of a uniform system of physical exercise, based upon a study of
the laws of health and hygienic growth.
Casting aside all ideas of showy feats performed
for the benefit of the spectators' gallery, the one
central purpose kept constantly in view has been
the highest possible healthy development of the
whole physical man.
Of the value of calisthenic and other drills, of

182

THE ROSE TECHNIC.

exercises upon the various pieces of apparatus
familiar in the gymnasium, much might be said,
but that is outside of our subject. Physical exercise without the element of fun or recreation
becomes mere drudgery, as witness the time-honored prescription for laziness in Young America
—sawing wood. Competition is of all other features the one most certain to lend interest to any
performance, a principle recognized by "Tom
Sawyer" in the management of his whitewashing
bee. That it holds also in the sphere of physical
exercise is attested by the success and popularity
of athletic contests from the games of the ancient
Greeks down to our own state field days.
But contests in the ordinary recognized athletic
events fail very decidedly to gain the end of symmetrical development of the physical powers.
The reason is plain in that the struggle for the
mastery becomes so strong that each contestant
picks out that event for which he finds himself
best adapted and tries in every way to fit himself
for greater achievement in that one direction, to
the neglect of all others. No one of the common
athletic events requires the use of the entire muscular system, many of them of a very small pagt
of it, so that the tendency is to one sided or incomplete development. A contest composed of a
number of events in which that man is declared
the winner who makes the highest total record
may be made to largely overcome this evil. This
is the fundamental idea of the contest known as
the Pentathlon. It was invented some six years
ago by Dr. Luther Gulick, of Springfield, Mass.,
and takes its name from the two Greek words,
penta and athlon, from the fact that five events
were chosen. These were originally the 100
yards dash, 16 lbs. shot put, standing broad jump,
pole vault, and mile run. The 12 lbs. hammer
throw has since been substituted for the shot put.
Noticing these events with regard-to their general requirements, it will be seen that the short
dash suggests speed, the shot put or hammer
throw strength, the broad jump agility, and the
mile run endurance. The pole vault requires all
of the first three, and is of itself an all round contest to a great extent. The legs are directly con-

cerned in the dash and the jump, the lungs in'
the run, the arms in the tossing of the weights,
and both legs and arms in the vault.
A feature peculiar to this contest, and essential
to its practical working, is the system of absolute scoring in each event. That is, each man
receives credit for his record, no matter whether
first, second, or what place he may have won. A
decimal scale of points is adopted corresponding
to a uniform graduation of time, length or height,
as the various events require. The points corresponding to the record made in each event are
credited and the total for the whole five found.
The winner is the man having the greatest total
score. The method of scoring is given in detail
in the athletic columns of this issue, which it
would be well to notice.
So far the Pentathlon as an outdoor contest has
been considered. In adapting it to indoor conditions some substitute must be introduced for the
dash and the mile run. For the first the so-called
potato race has been found well suited. This
consists of a run of three laps around two small
tables or stands placed twenty-six feet apart. It
will be seen that in,making each of the five turns
a complete stop and re-start must be made, so
that the speed attained is nothing like that in the
straightaway dash. For the long run the most
satisfactory substitute offered is skipping the rope,
nine hundred skips being taken as equivalent to
a run of one mile. As fulfilling the purpose of a
standard all around test the above has met with
widespread approval and adoption. To give variety to general class work in gymnasiums many
other events than these have been introduced,
judiciously arranged in groups of five and following the same plan of scoring. Among these are,
the fence vault, rope climb, high kick, high dive,
and others not strictly orthodox, being hatched
out of the ingenuity of the instructor and affording in many cases much amusement.
In 1894, at the suggestion of Professor Waldo,
of Purdue University, the Indiana Interstate
Athletic Association adopted the Pentathlon, and
included it in the list of events for the state field
day held that year at Indianapolis. A gold
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medal of much greater value than those for first
place in any single event was offered to the winner. In this case no separate contest was held,
but since the five events were all previously on
the schedule, a provision was made whereby those
wishing to do so could compete in each of the
five under the official Pentathlon rules. One
man from each college in the association was allowed to enter the all-around event. Since the
regulations permitted only two men from each
college in each event, they were so amended as to
allow the Pentathlon man to enter as a third man
with the full privileges of the other contestants
as to prizes and points counted for the State
championship. The.single exception was made
that not more than two places in any one event
shall be credited to any one college.
This arrangement proved highly satisfactory at
the first trial, and it has been continued in succeeding State meets without change. It is gratifying to note the popular interest that has attended this all-around contest year by year. When
properly understood no one can fail to appreciate
its value. The man who decides to train for the
Pentathlon finds that 116 has no little job on his
hands. With the limitations of time imposed by
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regular college duties the training for one event
often becomes onerous. But with five events of
entirely different character to be looked after, that
athlete must be possessed of strong determination who will carry out anything like systematic
training. Of course he knows that it is only his
average performance that will be counted, that he
need not even excel in any one event to win.
This knowledge must also govern his action at
the time of the contest. It will not be wise to.
expend all his energy in the first two or three
events, leaving nothing on which to draw at the
last. It would indeed be a man of mighty physical power and wonderful nervous force who could
exert himself to his utmost ability in each succeeding event and perform creditably in all.
It may be of interest to note that W.W.Crowe,
Rose, '95, who won the Pentathlon at the State
meets of '94 and '95, did no work of the ordinary
gymnasium kind at all. He kept in good condition during the winter months by training for
the indoor Pentathlon, holding at one time the
American record for highest score. In addition
to winning the outdoor Pentathlon in '95 he won
first place in the pole vault and his state record of
9 feet 11 inches still stands for that event.

)
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SENSITIVE GALVANOMETERS.
BY C. E. MENDENHALL,'94. *

The problem of obtaining a
sensitive galvanometer is doubtless usually solved—at least by
electrical engineers—by an order upon some in-

strument firm for one of their stock patterns ofthe
Thomson astatic form, which in almost every case
is sufficient. But when extreme sensibility is
required in a galvanometer of given resistance, it
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is usually necessary to make or design one to fit
the case; and it becomes especially desirable to
know just what sensibilities can be obtained,and
how best to do it. In the following article I will,
therefore, give a brief discussion of some of the
more common types. It is a compilation, but
from sources perhaps not always easily obtainable
or known of, and therefore, it may have some usefulness.
Consider first the class of galvanometer having
a fixed magnet and moving coil, developed from
the syphon-recorder of Lord Kelvin,and represented by the so-called D'Arsonval, which consists of
a permanent magnetic field, a suspended coil, and
suspending strips or wires which convey the current to and from the moving coil, and which furnish the return couple. To obtain great sensibility
we should have: (1) strong controlling field,
(2) suspending strips having as small a coefficient
of torsion as possible, (3) as many turns as possible in the coil, distributed in the best way. In
ordinary practice it is impossible to use very
strong controlling fields, for the residue of magnetic matter in the wire of the coil and its insulation, exerts a"magnetic control" which increases
as the square of the field-strength, and hence becomes of constantly increasing importance.
Ayrton found that wire of electrolytic copper
drawn through agate dies and covered with specially prepared silk, still showed "magnetic control;" but by a method not made public he
succeeded in overcoming this difficulty, and his
instruments use fields four or five times as
strong as most others. The best form of coil is
that giving the greatest turning moment with the
least moment of inertia (in order that the period
of vibration may be as short as possible). It has
been shown by T. Mather that the horizontal cross
section of the coil should be two equal circles
tangent to each other at the axis of suspension.
The return couple may be diminished by
choosing the proper material for the suspension,
and making it as long and fine as possible. But
if the instrument is to be a low resistance one,
care must be taken that the resistance of the suspension does not become too large a part of the

total resistence. Phosphorrbronze has been found
the best material, and a flat strip is better than a
wire. It is possible to use only the upper suspension for controlling and make the lower connection by means of a fine wire and fairly large mercury cup. In accordance with these considerations, D'Arsonval galvanometers have been made
of extreme sensibility, as can be seen from the following table (from Ayrton, Mather and Sumpner
Phil. Mag.):
SENSIBILITIES OF D'ARSONVAL'S GALVANOMETERS.

John's High resistance
Carpenter's ordinary
John

750 200 3.0
208 375
3.8 42 5.5

Where r = resistance of moving coil.
D=deflection produced by 1 micro-ampere, when
period of oscillation of coil =-- 10 sec., and
scale distance =2000 scale divisions.
I = moment of inertia of suspended coil.

The type of galvanometer having fixed coils and
moving magnets is now almost always made of
the form given to it by Lord Kelvin in 185—. In
discussing the sensibility of such instruments it
is desirable at once to distinguish the part due to
the coils from that due to the needle system, and
to discuss each separately. This is unfortunately
not often done, and we are left at a loss to decide
whether one galvanometer excels another on account of the better form of its coils or its better
needle system. If there were no limit set, by outside considerations, to the resistance of the galvanometer, the object would be simply to get as
many turns of wire in the coils, and as close to
the needle, as possible. But in all ordinary cases
we wish a galvanometer of given resistance, and
then we must consider the best possible distribution of the wire. The best form of coils was determined by Lord Kelvin and applied in his earliest galvanometers, and is obtained by revolving
the family of curves r2=_C sino around the axis
of the coils; the exterior surface of the windings
should conform to one of the curves of this family. It is also evident that it would be better to
use fine wire near the needle and coarse wire on
the outside where the turns are longer and the
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magnetic action weaker—and Thomson obtained
" the exact solution of this problem, which is that
the diameter of the wire should increase as the
parameter of the curve on which it lies. The
actual "grading" is done by using three or four
different sizes of wire, according to the dimensions of the coil; it is not advisable to use many
more than this, for, unless the joints are very carefully made, they probably introduce more wastespace than is gained by using the larger number
of grades. An important point is to have as
little waste-space near the needle as possible; in
this connection it has been pointed out by Ayrton, Mather and Sumpner, that there is a:space
immediately in front of and behind the needle
which, if wound with the rest of the coil will act
on the needle in the opposite way; this should be
left unwound, or wound in the contrary direction.
It is so close to the needle that it has probably
never been wound; its use represents a possibility
of increased sensibility which has never been
utilized. As it is impracticable to wind coils according to these theoretical curves various approximations have been used (see Snow, Dubois
and Rubens, Wadsworth), which are probably
about equally desirable. The opposite coils of
each pair should be as close together as is consistent with free movement of the needle. All the
dimensions should be as small as possible; in gen•
eral it would be better to have several pairs of
small coils rather than one large pair. In fact,
the I3roca needle system, to be described below,
requires for its most efficient use three pairs of
coils, the resistance of the middle pair being to
that of the upper or lower, as 1:1/ 2. In high
resistance instruments great care must be taken
in insulating the coils; and if a very light needlesystem is used, the entire interior surface of the
coils, surrounding the needle, should be covered
with gold-leaf and connected with the case. The
general arrangement of the coils, except in a few
special cases, differs very little from that of the
original Thomson four-coil pattern.
Two galvanometers having coils of the same
form and volume, but wound with wire of different sizes, should have coil-sensibilities in the ratio
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of the square-root of their resistances; for under
these circumstances and assuming that the thickness of the insulating covering bears a fixed ratio
to the diameter of the wire, the sensibility would
vary as the number of turns, and the resistance
as the square of the number of turns—i. e., as
the square-root of the resistance. The assumption
made is not strictly true, and Ayrton, Mather and
Sumpner found in a number of cases that the
sensibility was more nearly proportional to Ri
Still the relation of the i/R is close enough to be
used in comparing galvanometers when it is desired to reduce all to a standard resistance.
• In comparing the efficiency of different galvanometer coils as distinct from the efficiency of
needles, a very useful constant is the radius the
turn of mean magnetic effect. It is given by the
expression:
• cny2 dxdy
(x.2-1-372)
D
Where N=total turns.
n= no. of turns per unit area of cross section,
at any point (x, y) of the coil.
D = the radius of mean turn which is desired.
This can be approximately obtained by drawing a diagram of ibe cross section of the coils on
for
Y2
section paper,computing values of(x.2--1-y2
)
each parallelogram; and putting n dxdy equal to
the number of turns in each parallelogram.
To consider the needle system in the most general way, let us assume that we have two magnets
or systems of magnets on the needle.
Mu = mag. moment of upper system.
Let
M, = mag. moment of lower system.
Hu = Strength of controlling field at
upper system.
H, = Strength of controlling field at
lower system.
. ,
of field due to current
Strengths
=
H;
u
H'
in coils.
0 = Deflection of needle produced by this.
Then:—
H' M
M
tan 0= H'" " H, M,
Hu Mu +
by simple resolution of forces.
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To obtain great sensibility we must make 0 as
large as possible for a given H — i. e., make
H„' M„
H; M, large and H„ M„ H, M, small.
The latter can be done by using a control magnet
to weaken the field, and there is no apparent limit
to the sensibility which can thus be obtained, except that set by the torsion of the suspension,
which has been neglected in this consideration.
Such a non-astatic system would, however, be
extremely sensitive to magnetic disturbances.
The ordinary astatic system is obtained by making Mu = — M, approx.; i. e., by reversing one
magnet, and then making H',,= — H;, we then
H'(M.+
have, tan 0.
M1),and by choosing
H (M. —
strong magnets very nearly equal the numerator
can be made large and the denominator small.
The following, due to Prof. Rowland, is a convenient way of expressing this: Vibrate the system in a uniform field before astaticising, and
again after astaticising— its two periods will be
respectively t, = 2
t2-2

ir

r

;'m+1

\I(mu+ mi)

and

im ± I
•
(M„—M,)H
Where Im = moment of inertia of magnetic
matter of needle.
I = moment of inertia of non-magnetic
matter.
g Mu + M,
The ratio of the two periods is
tf Mu — M,
which is proportional to the sensibility as above
determined.
This ratio furnishes a convenient means for
comparing the efficiency• of needle systems, and
should be always stated in describing a needle system, but as a matter of fact is never used. The object is to make this ratio as large as possible; apparently the sensibility is independent of the moment
of inertia of the needle, but other conditions enter
to modify this. Under given working conditions
t„ the astaticised period, cannot be made longer
than a certain value; otherwise the motion of the
needle becomes too slow to be satisfactory. Therefore, assume t2=constant; evidently, the sensibility is increased by diminishing t1. From which

we conclude,(1) make the moment of inertia of
the non-magnetic part of the needle system as
small as possible; (2) use short magnets, for the
magnetic moment of the small magnets varies
approximately as the length, while the moment
of inertia varies as the square of the length. Since
the magnetic distribution on very short magnets
is different from that on long magnets, it is a matter of experiment as to how far this shortening can
be profitably continued. One of the most efficient
magnet systems yet made, that of Paschen, had
magnets from 1 mm. to 1.5 mm. in length. The
two groups of magnets should, in the very lightest
systems be fastened on a very fine glass thread;
the mirror should be of the thinnest microscope
cover glass silvered, and about 1.5 mm. wide by
3 mm. high or less. For such a system a quartz
fibre about .0025 mm. or less in diameter would
be the only satisfactory suspension. Tungsten
steel is probably the best for the magnets, though
watch-springs or needles make good ones. They
should be artificially "aged" before mounting
by frequent boiling and remagnetizing.
A convenient device has been described by
Threlfall, also by Wadsworth, whereby the
magnetic groups can be magnetized in opposite directions after mounting, but this makes "aging"
impossible.
To these statements in favor of very light magnet systems must be added two against them—
i. the lighter the system the more difficult it
is to obtain a long astaticised period, and the
lighter the system the more difficult it becomes
to work with a long astaticised period. Disturbances from air currents and electrostatic action are
much more probable. These considerations have
led some experimenters to prefer heavy systems,
but results do not seem to justify this choice. As
examples of very light systems made in accordance with the above considerations, may be mentioned that of Boys, weighing 2 mg., and that of
Paschen, weighing 5 mg., of which 4 mg. was
magnetic matter. These are extremes. A system
weighing from 12 mg. to 25 mg. is comparatively easy to make, but astaticising to a period
(half) of 10 sec., say, is very tedious. It is ob-
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vious that, provided a needle has a given period,
it is immaterial, as far as sensibility is concerned, whether this period is obtained by
astaticising or by weakening the controlling
field. But the astatic needle would be much less
disturbed by variations in the magnetic field. If
it were perfectly astatic it would he in neutral equilibrium in any position, and would be entirely
independent of all magnetic changes affecting in
the same degree the field around both needles. If
now a control magnet were so adjusted as to produce unequal effects at the two needles, there
would be a resultant controlling force which would
be independent of variations of the general
field. The nearer the approach to astaticism, the
less the disturbance from outside sources. Even
when very perfect astaticism has been obtained,
it seldom remains long, owing to unequal changes
in the strength of the two magnets.
With a view to more perfect and permanent
astaticism various forms of vertical needle systems
have been tried. It is evident that a magnet
hung with its magnetic axis vertical is in neutral
equilibrium with respect to a horizontal field;
two such magnets with opposite poles near each
ether will form an astatic system which is equivalent to two short horizontal magnets whose poles
coincide with the poles of vertical ones. It is evident that the astaticism does not depend on the
equality of the two needles, and will continue so
long as their magnetic axes remain vertical. The
operation of astaticising is in this case mechanical, consisting in a change in the relative position
of the two needles.
A modification of this has been used by Broca,
in which the vertical magnets have consequent
poles in the middle twice the strength of the two
end poles. These are said to be easier to astaticise. Such systems as these are necessarily quite
heavy, and their great sensibility is doubtless due
to the fact that for long, thin magnets (up to
1= 30 diameters) the magnetic moment varies
approximately as the square of the length.
Similar in principle are the systems of horseshoe magnets arranged with one pole vertically
over the other—as used by T. & A. Gray, Ray-
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leigh, and Rosenthal. All of these vertical systems have the advantage over the horizontal
systems that their astaticism is not influenced by
the presence of the control magnet.
The sensibility of galvanometers is stated in
many different ways, and usually incompletely
stated. The old term "figure of merit" is usually
defined as the current which will produce a specified deflection; but for the sake of comparison
we should adopt some common conditions and
reduce all cases to these. The conditions usually
chosen are: resistance of galvanometer=1 ohm;
period of complete swing of needle = 10 sec.; dist
of scale from galvanometer = 2000 scale divs.
The sensibility is then stated either as the deflection (in scale divisions) produced by one microampere, or the current in amperes which produces
1 div. deflection. For example suppose a galvanometer of 3 ohms resistance gives a deflection of
'amp., the scale
120 mm. for a current of 10—
being 1 m. from the galvanometer and the double
period = 10 sec.; the deflection per micro-ampere
under standard conditions is then
10-6 X 1/3 x 2 (10)2
6=120x
=2880
10—
'x (12).2
The reduction to constant period is in a way
unfair to heavy needle systems for they can as a
rule be used with longer periods than the very
light systems.
Ayrton, Mather and Sumpner have also used
other conditions for comparison—for example,
the condition of constant control moment, which
is a measure of the stability of the zero, or that
of equal volume of coils, but the one given above
is the most convenient and should be everywhere
adopted for the sake of uniformity and convenience. To this should, however, be added either
the "radius of turn of mean magnetic action"
or the ratio of the periods above given, which will
enable the efficiency of the coils and needle to be
separated.
The following table is taken, with a few exceptions, from the paper of Ayrton, Mather and
Sumpner. It may be well to close this very incomplete account with a short list of recent papers
on galvanometry, in which either a general treat-
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TYPE.

DESCRIPTION.

1)

TV
ri

{Elliot's tripod
Tripod
Elliot's—spec. light needles

0.6
50
8860
6000
{Elliot's stock pattern
7000
Thomson .. .
Elliot's large coil pattern
12:300
2 pairs of coils. Elliot's special form . .
30000
Langley's early ballistic galvanometer
20
Mudford's
(Heavy mirror and system
26
Thomson.
Heavy
mirror
and
system
6410
1 pair of coils.
Bell magnet ballistic ....
7800
Mudford's
(Lighter system
700
Thompson. . -', Lighter system
360000
2 pairs of coils. (Large coils, variable damping
9744
44
{Non-astatic
Raleigh, Gray, Astatic
44
or Rosenthal
Gray (horse-shoe magnets)
30000
Threlfall's "Gray" pattern
11680
Thomson.
Snow's-7200 turns,large
140
4 coil
Dubois & Rubens
5
4 coil
Paschen—small coils, very short magnets.
60
4 coil
Wadsworth—large coils, 9598 turns . .
86
Wiess—small coils
18.5
Broca
Rowland form, small coils
8.2
Thomson .. .
1 pair of coils.

ment of the subject or working details of a particular instrument will be found.

91;
204
15400
32000
7110
15200
40000
250
349
3360
1350
.2970
54200
4280
25.4
27.7
64
8.74
12600
1800
92000
12500
5500
12000
3300

4.76
128
97(10
20000
4450
9550
250(X)
156
220
2110
87)0
1860
34000
2640
16
17.4
40
2.85
• • •

10
'28.7
248
113
85
137
231
58
66.5
42
15.8
112
90
43.5
3.82
4.2
.37
.03
1077
800
12000
1870
1300
...
1700

• • •
.•
125
126
30
240
250
...
72
72
.. .
236
200
.29
.29
51
72

40

• • • .....
•4:4
.01
.01
.018
.018
.. .
.042
042
• • •
01
.052
1.5
0.7
50
.....
80 m. g.
125 m. g.
5 m. g.
60 m. g.
.....
.....

A. Gray, Abs. Meas. in Elect. and Mag., Vol. II. Part II.
Ayrton and Mather, Elect. Engined (London), December, 1895;
D'Arsonval's.
Boys, Cantor Lectures, London, W. Trouce; general.

In the above table:—
r=--total resistance of galvanometer in ohms.
ROSE TECH CLUB OF CHICAGO.
D=deflections in scale-divisions per microThe Rose Tech Club, of Chicago, held its reguampere of current through galvanomeular meeting and dinner at the Technical Club,
ter, when the needle has a whole period
Saturday evening, March 27th, 1897. Those
of 10 sec., and the scale is 2000 divisions
present were:
from the galvanometer.
L. N. Sullivan, of '86, T. L. Condron, of '90,
S=first swing for a micro-coloumb under the
V. J. Gillett, " '91, W. S. Mendell, "'91,
same conditions.
A. W. Wicks, " '92, A. V. H. Mory, "'94,
W. W. Crowe, " '05, E. B. Harris, "'96,
=D reduced to galvanometer of 1 ohm reH.H.Meadows," '96, W. R. Sanborn, "'96,
ri
F. F. Sinks,
" '96.
sistance.
0. E. Becker and Walter Mills.
V=volume of coils.
The following telegram of regrets was received
L=moment of inertia of needle system.
from President Mees, of Rose:
W=weight of needle system.
REFERENCES.
Ayrton, Mather and Sumpner, Philosophical Mag., 1890; general
discussion. Vol. 30, p. 58.
Ayrton and Mather, Electrician, October, 1894, p. 661; D'Arsonval
galvanometer.
Snow, Wiedeman's Annalen, No. 47, p. 208, 1892; special.
DuBois and Rubens, Wied. Ann., No. 48. p. 248, 1893.
Paschen, Wied. Ann., No. 48, p. 272, 1898.
Wadsworth, Phil. Mag., 1895; description of galvanometer.
Wadsworth, Phil. Mag., 1896; method of magnetizing needle.
Wiess, C. R., No. 120, p. 273, 1895.
Broca, Comptes Rendus, t CXXIII, No. 2, July, 1896; description
of vertical needles.
Armagnat, Le Eclairage Electrique, Sept., 1896; general.

"Train I hoped to take discontinued because of floods.
Greetings to all. Best wishesfor a merry time. In your
reminiscences think and deal kindly with your old
friends here. We appreciate your loyalty and hope that
mutual ties may grow even stronger."
(Signed) C. L. MEES.

Regrets were received from a number of the
alumni who had been especially invited. All
were sorry that Mr. Johonnott, of '93, who resides
in Chicago, was unable to attend, owing to a
death in his family.
At the conclusion of the very delightful dinner
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which was served in one of the private dining
rooms of the Technical Club, Mr. Condron, as
president, called upon several members for brief
talks upon the work in which they are engaged.
Mr. Mills spoke upon HAY WAREHOUSES. He is
interested in a company that proposes to establish
a system of Railroad Hay Warehouses to relieve
the present difficulties experienced in the handling of hay in Chicago. At the present time it
requires an average of eighteen days to get a car
of hay unloaded after it is received in this city.
Recently the C. & N. W. Ry. and the C. M. & St.
P. R. R. had several hundred cars of hay standing
upon their tracks in Chicago. So great was the
blockade that these roads had to refuse to receive hay along their lines until the congestion
could be relieved. At present hay is switched
onto "team tracks" and unloaded from the cars
to teams even when it is to be re-shipped over
Eastern or Southern roads. Owing to the fact
that inferior hay is loaded into cars with better
grade bales at the doors, there is continual trouble
in selling carloads, and the statement was made
that it psually required four different sales to dispose of the contents of every car, because of the
mixture of grades. The warehouse company propose to build suitable warehouses and unload and
sort all hay as received within twenty-four hours
after a car is delivered, thus giving the railroads
full use of their cars. Such warehouses have been
found very beneficial to St. Louis and other
large cities.
Mr. Sanborn explained the advantages offered
by the CHICAGO, HAMMOND & WESTERN R. R. as
a new belt railroad for Chicago. The E., J. &
E. R. R., or "Outer Belt," encircles the city
with a radius of between thirty and forty miles,
while the C. H. & W. R. R. is building around
Chicago within less than twenty miles of the
business center. Originally the road was planned
to give the G. H. Hammond Packing Co. a
direct connection with several trunk lines, as
they were obliged to send cars from their plant
at Hammond, Ind.(twenty miles from Chictigo),
into the city for transfer. The enterprise has
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since developed, until now a well organized company has been formed with plenty of capital, and
nothing less than a complete belt road is to be
built connecting with all of the trunk lines entering Chicago. During the coming season the
line will be pushed to completion. They are now
at work at the crossing of the C., B. & Q. R. R.
at LaGrange, where the "Q." tracks are being
raised so that the C. H. & W.can go under them.
From LaGrange the line will extend north and
east to Franklin Park, a suburb of Chicago on the
Northwestern and the C., M.& St. P. R. R. The
road will cross the Drainage Canal and the Desplaines River on the right of way of the Calumet
Terminal.
Mr. Menden could not be induced to say much
about the connection of the METROPOLITAN ELEVATED RAILWAY with the "Union Loop" which
is now being built. How soon they will be able
to use the loop depends upon the duration of the
"strike" now on hand. A like reticence was
manifested regarding the rumored connection between the Metropolitan "L" and the Chicago
Suburban Railway Co.
Mr. Mory greatly interested the members by a
brief description of the methods adopted by the
ARMOUR COMPANY in their slaughtering and packing business for making use of by-products. In
early days these by-products were wastes, the getting rid of which was a heavy expense. Now it
may be said that the profits come entirely from
the by-products. The manufacture of curled
hair, of felt from cow's hair, of fertilizers and glue
are but a few of the many departments, while we
are all familiar with the immense proportions of
the butterine business. The extraction ofalbumen
from beef blood is one of the most recent developments, and as this is the work on which.Mr. Mory
is engaged his description was most interesting.
The blood is first treated so as to separate the corpuscles from the serum and then from the latter
the albumen is obtained. The principle use for
the albumen is a mordant,(a substance to fix colors) by calico printers.
Mr.Crowe gave a very interesting account of his
recent experience with the CHICAGO CIVIL SERVICE
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COMMISSION. Some months ago an examination
was held for three positions as engineers at the
Public Library Building, now nearing completion.
The salaries of these positions to be $2,000,$1,800
and $1,500 respectively. It was required that the
appointees be familiar with both steam and
electrical engineering, as the Library is to be
equipped with an independent lighting plant, as
well as with elevators and a heating plant. Between 90 and 100 men entered the examination,
about one fourth of whom left the room after
looking at the first questions, which related to
electricity. The examination lasted all day and
Mr. Crowe had the honor to stand fourth. The
man who gained the first place has since decided
to remain in his present position, and so this
leaves Mr. Crowe in the third place. The building is not yet finished and but two appointments
have so far been made to assist in the installation.
Unless the election next month upsets the civil
service system, Mr.Crowe's appointment is sure.
He stated that neither of the two men already
appointed had any political influence back of
them, nor had he himself. The examination was
a fair test of the qualifications of the applicants
and no criticism of it could be made. The questions bore directly upon the work to be done and
were very well selected in his opinion.
Mr. Gillett, of Detroit, happened to be in the
city, and in addition to the pleasure the members
took in having him with them,,was the opportunity his presence offered for explaining the operation and advantages of the "automatic motor
starter" in which he is interested. Mr. Wicks, Mr.
Becker and Mr. Sullivan discussed this apparatus
with Mr. Gillett. It is the SCHNEIDER AUTOMATIC MOTOR STARTER, made by Thos. Muir &
Son, of Detroit, and is illustrated in the Electrical Engineer of March 17th, 1897.
During the evening the Club was pleasantly entertained with piano music by Mr. Meadows.
At the close of the informal "talks" by the
different members the president announced that
the office of secretary was vacant, as Mr. H. S.
Putnam declined to serve, owing to the pressure
of his business. Nominations of Messrs. Mills,

Sanborn and Meadows were made. Mr. Mills
was elected.
The club voted that an invitation be extended
to the faculty and graduating class at Rose to visit
Chicago this spring, and the president was authorized to appoint a committee to act with himself
in the matter of preparing a formal invitation and
offering a program of entertainment.
An assessment of fifty cents each was made
upon the members for current expenses.
A vote of thanks was tendered to the Technical
Club, for the delightful dinner and entertainment
extended through their member, Mr. Condron, to
the Rose Tech Club.
It was the expressed wish of the club that another meeting and dinner be held at the TechnicT. L. CONDRON,'90.
al Club, next month.
CHICAGO.
BURK'96—MARTIN.
On the evening of March 30th, at the home of
the bride's parents in this city, occurred the
marriage of William E. Burk and Miss Mabel
Martin. The ceremony was performed by the
Rev. C. H. Percival of the First Congregational
Church and was witnessed by some seventy-five
relatives and friends from negfrand far. The
spacious home had been decoratlittastefully with
vines and potted plants and presented an appearance befitting the joyous event. The happy
couple entered the parlor to the music of the
Lohengrin wedding march, played by Miss
Winnifred Hysung, of Indianapolis.
After congratulations, a course supper was
served, and Mr. and Mrs. Burk left to take the
11:55 P. M. train for Chicago. The train proved
to be something over an hour late, but quite a
company of young people kindly volunteered to
remain at the station and relieve the monotony
of the long wait. From Chicago the bridal pair
went to Decatur, Ind., and other points, visiting
relatives of the groom.
The marriage was significant in uniting two of
Terre Haute's educational institutions. The
bride was a graduate of Coates College for women
in '95, while the groom was a member of the
class of'96 at Rose.
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ALUMNI NOTES.
Folsom,'92, was in the the city for a few days
visiting friends.
Edwin T. Hulman, ex-'92, has opened a photographic supply house on Main street.
J. A. Parkhurst, '86, has been in the city for
the past two weeks, visiting the Institute. He is
soon to locate in the South.
A letter from Boyles,'92, states that Hurlbert,
'91, and McDermott,'93, are just recovering from
severe attacks of typhoid fever.
In the new book issued by Prof. Johnson, the
chapter on the magnetic properties of iron, was
written by W. A. Layman,'92.
Donn M. Roberts, '89, of this city, is now President and General Manager of the Indiana Construction Company, Paving and Municipal Engineering. Address, rooms 5 and 6, No. 134i
Wabash avenue.
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E. S. Johonnott,'93, had the good fortune to
secure a fellowship in physics at the University
of Chicago against eleven competitors.
Word was received some time ago that Kennedy
Ashworth, ex-'96, was recovering nicely from a
successful operation occasioned from a severe case
of appendicitis.
H. J. McDargh,'96 has been fortunate in securing a position by which he signs his name as "Engineer of Cincinnati dr, Miami R. R. Middletown,
Ohio."
P. W. Klinger,'96, has accepted a position as
electrical engineer with Barney dr Smith Car Co.
of Dayton, Ohio. He will have charge of a complete electrical plant now being installed.
Balsley, '91, chief electrician of the St. Railway
Co. of this city, was called to Vincennes last week
to find out why one of the large generators there
would not work. Lightning had been into it.

THE NINE
The baseball management is quite elated over lowing games: Wabash at Crawfordsville, April
the prospects for a better team than last year. 17; Indiana State Normal at Terre Haute, April
Captain Austin says there are so many candidates 24; DePauw at Terre Haute, May 15; State Norfor positions that he is kept guessing as to what mal at Terre Haute, June 5. Games with Indiathe line up will probably be at the opening game. napolis University and Indiana University will
Manager Hubbell has already scheduled the fol- shortly be arranged.
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All of the members of last year's team, with the
exception of Liggett, '96, are candidates for positions this year. Only one man is trying for the
catcher's place and that is Captain Austin. His
practice gives promise of some pretty fast work
behind the bat this season. Trumbo,'99, is the
only possible pitcher. Once he has men from
whom he can confidently expect support, he will
make things hum. Martin will probably hold
down second base as he did part of last season. For
third, A. Kidder,'99,Meriwether,'00, and Townley,
'00, are possible candidates. Kidder held this
position last year. For first base, Tucker, '97,
who played there during the '96 season, Voorhes,
'98, Freudenreich and Davis, '99, will try. At
present, Kidder,'99, is the only promising shortstop. In the field there will be Likert, '99, Holderman,'97, S. Kidder,'00, Helmer, '00, and several other candidates. This gives a pretty good
number from which to select nine men,and these
nine men, it is expected, will do good work for
Rose during the season. For the last two years
the scheduled games were cancelled after the team
had suffered one or two defeats. This year no
games will be dropped from the list.

100 yards dash—Time necessary to qualify, 12 2-5 seconds; 100 points, 10 2-5 seconds; 10 points added for
for every 1-5 second cut off from the qualifying time.
Putting 16-pounds shot—Distance necessary to qualify,
14 feet; 100 points, 39 feet; one point added for every
three-inch increase in distance on qualifying record.
Standing broad jump—Distance necessary to qualify,
6 feet; 100 points, 10 feet 2 inches; one point added for
every half-inch increase in distance on qualifying record.
Pole vault—Height necessary to qualify, 5 feet 10
inches; 100 points, 10 feet; one point added for every
half-inch increase in height on qualifying record.
One mile run—Time necessary to qualify, 6 minutes
40 seconds; 100 points, 5 minutes; one point added for
every second cut off from qualifying time.

Should a Pentathlon man get first, second, or
'third place in an event, besides being credited
with his individual score he will win for his team
the number of points given to a first, second, or
third.
A total of 200 points is necessary to qualify in
the pentathlon.
No more than two places in one event can be
credited to any one college.

CITY BASKETBALL SERIES.
The second game in the city series was played
on Friday night, April 12th, against the Normal
team. The game was interesting and well played
THE PENTATHLON METHOD OF SCORING. by both sides, but Rose had the best of it
The pentathlon contest for determining the throughout. The principal feature of the game
best all around man was first introduced into the was the niimber of fouls called by the umpire.
state field day events three years ago and is now Mr. Fred Barnes, formerly of the Y. M.C. A.,
a regular feature of this day's program. The pen- acted in this position, and was a good deal more
tathlon events have never been run off separately, strict than Rose had been used to, consequently
the contestants taking part along with the regular twenty-two fouls were on her, from which the
track teams as their events are called out. Each Normals threw eleven goals. The Normals failed
college is allowed one representative to contest for to throw a single goal from field. Rose made
the pentathlon medal so that into these events more good passes in this game than in any preany college may enter three men if one of these vious one. The line up was as follows:
three be a pentathlon man. This man need not R. P. I.
NORMAL.
POSITION.
Geiger
confine his efforts to the five events alone, but Pfleging
Right Forward
House
Left Forward
may be one of the two contestants of his college A. Kidder
Records
Center
in any other event. The pentathlon man usual- Freudenreich
Right Back . . . Webb,Philippi
ly, however, finds the regulation five events suffi- Jumper
Left Back . . Tavener, Weesner
S. Kidder
ciently taxing on his strength and endurance
Umpire—Mr. Barnes. Referee—Mr. Kimmel. Time
without entering into any other event. The five of halves-20 minutes each. Score—R. P. I. 38, Norevents which are to make up the pentathlon con- mal 11.
The third game in the city series was played
test on May 21st and the system of scoring to be
Friday night, April 9th, against the High School
used are as follows:
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team. T. H. H. S. fought hard, but their failure
to throw goal lost them the game. Both sides
made several fouls and both indulged in considerable rough playing,otherwise the game was well
played and highly exciting. T. H. H. S. failed to
score from field, but threw five goals from fouls.
Rose made six goals from field and two from fouls.
This was the line up:
R. P. 1.

POSITION.

T. H. H. S.

Pfleging
Right forward
Bullman
A. Kidder
Left forward
Engles
Freudenreich
Center
Thompson
Jumper. . .
. . Right back
Glenn
S. Kidder . . .
. Left back
Fecheimer
Time of halves-20 minutes each. Umpire—Mr. Kimmel. Referee—Mr. Miller. Score—R. P. I., 14; T. H.
H. S., 5.
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Umpires, Instructor McMeans, Instructor Kimmell,
Y. M. C. A.; Referee, Instructor McCormick. Goals
from field, Juniors 4; Freshmen 4; goals from fouls,
Juniors 2; Freshmen 3: Total score, Juniors 10;
Freshmen 11; 20 minute halves.

EXECUTIVE COMMITTEE MEETS.
The field day executive committee met in the
directors' room at the gymnasium on Saturday
afternoon, March 17th. The principal business
consisted in definite action being taken in regard
to the establishment of a guarantee fund. A list
of names of business men and friends of the Institute who would probably subscribe to this fund
was formulated and each member of the committee was given a number of names from whom
subscriptions should be solicited. Montgomery,
'98, printing and advertising, presented a bill for
paper and envelopes. It was referred to the
chairman. After some desultory talk the meeting adjourned until after the next meeting of the
athletic directors.

The Normal team disbanded after their defeat
by Rose, so the first and second teams of the Y.
M. C. A. played instead of the Normal and Y. M.
C. A. teams.
The final game to decide the city championship
comes off next Friday night, April 16th, and
ATHLETIC DIRECTORS TRANSACT BUSIpromises to be the best game of the season, as the
NESS.
Y, M. C. A. and Rose teams are evenly matched
The
regular
meeting
of the athletic directors
and both are in fine form.
KIDDER, 798.
was held on Friday noon, April 9. Not present,
THE INTER-CLASS CHAMPIONSHIP.
Secretary Edwards '99, and Lansden '98. The
The basketball game to determine the inter- minutes of the last meeting were read and apclass championship was played on Saturday after- proved. The meeting then adjourned until five
noon, March 20th, in the presence of the largest o'clock that afternoon.
and most enthusiastic crowd of the season. The
The directors meet at five o'clock in the gymcontesting teams, the Juniors and Freshmen, ful- nasium. Not present, Lansden '98 In the abfilled all expectations in playing a very close and sence of Dr. Mees, President Hellweg took the
interesting game, as the score of 10 to 11 in favor chair.
of the Freshmen indicates. In the first half the
The committee on the "R" privilege reported
men scarcely awoke to the fact that a game was that it thought best to leave the matter as it
in progress,but no one can accuse them of lethargy stood and that if any team wished an insignia it
in the second. At all times the success of the should make known its wish to the directors.
game was indeterminate, the teams forging ahead The report was accepted and the matter laid on
alternately, and neither team acquired an appre- the table.
The committee on a uniform for the track team
ciable lead.
reported favorably to the scheme. The report
The line up was as follows:
POSITION.
FRESHMEN.
JUNIORS.
was accepted.
Hegarty
N. Kidder. . . . Right Forward
Pfleging, '00, was appointed to get prices on
. . Pfleging
Austin . . . . . . Left Forward
cane
flags for field day. Appleton, '00, was apHuthsteiner
Center
Ryder
S. Kidder pointed to find out what could be done to preRight Guard
Hubbell
Freudenreich . . . Left Guard . . . . MeCosker serve the banners and other trophies won at dif-
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ferent field meets. It was decided to hold an
election for a captain of the athletic team. Sec'y
Edwards was instructed to post a list of those
eligible as voters and candidates. Manager Shaver
presented for the approval of the directors the full
field day committees, as suggested by the respective chairmen. After careful consideration the
following committees were agreed upon: Field,
Davis, '99, chairman. Sub. Committes: Runs,
Edwards,'99, Meriwether, '00; Weights, Hubble, '98, Rypinski,'97; Tennis, Smythe,'99, Helmer, '00, and Prof. Hathaway; Bicycles, Howell,
'99, Stone,'99; Jumps,Schwed,'99, N.Kidder,98.
Apparatus: Am,'97, chairman; Chandler,'97;
Whitten,'98; A. Kidder,'99; Larson. '00.
Entertainment: Willius,'97, chairman; Burt,
'99; Helmer,'00.
The reception and printing and advertising
committees were referred back to their chairmen.
Miscellaneous: Appleton,'00, chairman; Witherspoon,'00; Huthsteiner,'00; Jumper,'99; Howell, 99; Hanley,'00.
The meeting then adjourned.
THE FRESHMAN CONTEST.
The first pentathlon contest for Freshmen
alone took place Tuesday night, March 16th.
The small number of participants was somewhat
• disappointing to those who are eagerly searching
the Freshman ranks for new athletic material,
but some of the records, especially those in the
shot put and fence vault, gave proof that there is
at least one reliable man in the class. The events
were: 60 yards potato race, 12 lbs. shot put,
fence vault, standing broad jump, and quarter
mile run. The contestants with their records
were as follows:

NOTES AND COMMENTS.
The running track is being put in good condition as fast as possible. Work will soon commence on the tennis courts.
Oxford won easily from Cambridge in the'rowing regetta held in the first part of the present
month. This is the sixth consecutive year that
she has won the championship.
The move for uniform suits for the track team
is one in thd right direction. Heretofore it has
been almost impossible to distinguish Rose men
from other contestants on field day.
The proposed military and athletic carnival
which was to have been held at Chicago early in
June under the auspices of the Chicago Athletic
Association has been dropped. The Association
gives as its reason a disinclination to assume the
necessary financial risks.
It looked like old times on the afternoon of
April 8th when the campus presented an unusual
scene of activity. The baseball team was at practice,a dozen or so of men at work on the running
track with shovels and rakes, different ones throwing the hammer, and other groups of interested
students standing around making comments. All
this betokens unusual interest in athletics.
A letter recently received from James L. Sullivan, secretary of the American Athletic Union,
sets at rest any uneasiness which may have existed
in the minds of college athletes throughout the
state. It will be unnecessary for Rose to obtain
an A. A. U. sanction in order that all contestants
participating in field day here on May 21st be
made eligible to the W. I. C. A. A. meet at Chicago in June. An L. A. W. sanction is, however,
necessary, and will be secured.

RECORDS.

NAME.

Huthsteiner
Richardson
Kidder
Pfleging
Hanley

PENCE VAULT.

SHOT PUT.

Record.

"5

Record.

16 sec.
4 see.
15,y
15ya sec.
Pi% sec.
16 see.

20
25
30
35
20

3 ,in.
37 ft. 10/
31 ft 11 in.
in.
25 ft.
31 ft. 8% in.
29 ft. 9% in.

n y2

tsgge 1 Points.

60 YAnns.

97
93
73
53
66

9 ft. 7 in.
9 ft 5 in.
9 ft. 31
% in.
8 ft. 8 in.
8 ft,

1 4 MILE.
/

Record.

Record.

Record.
8 ft. 5 in.
8 ft. 4 in.
6 ft. 10 in.
ft. 4 in.
6 ft. 8 in.

STANDING
BROAD JUMP.

86
82
79
84
48

1 min. 41 sec.
1 min. 42 see.
1 min. 38 sec.
1 min. 41 sec.
1 min. 86 sec.

a
*3
A.Es
113
110
128
118
186

896
871
387
820
817

THE ROSE TECHNIC.
A meeting of all candidates for the track team
was held Thursday afternoon, April 8, at five
o'clock, Manager Shaver presiding. A list of the
field day events was made out and the names of
all who intended to train were written opposite
them. At least two men were named to train
in each event; in some as many as five or six
were entered. Mr. Shaver urged the men to get
into training at once as no time was to be lost.
He advised all to train and diet systematically.
Instructor McMeans spoke a few words to the
assembled students. He expressed his willingness to give class instruction to those who would
like to take up systematic gymnasium exercise in
connection with their track and field work. He
also advised caution in eating and training.
Indianapolis University has at last been heard
from. An athletic association embracing all of
its colleges has been organized and officers elected.
Although the University of Indianapolis is not
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strictly a member of the state association, it is
quite likely that the membership of Butler College will be transferred to it. With this in view
the University has elected James L. Gavin, of the
law school, for president of the state association,
as the constitution directs that this year the presidency go to Butler College. It is hoped that
Mr. Gavin will succeed in putting some order
into the present chaotic condition of state affairs.
The University will be represented on field day
by a track team.
DePauw has signified her intention of taking'
active part here on field day. She has several
men in training at present for the mile walk, the
dashes and the weight evenis. It would be interesting to see DePauw make a fight for a place
on field day.
Wabash, as usual, is going to send a track
team over on the 21st of May, and will make
things lively for the other colleges.

SOMETHING ABOUT SOLUTIONS.
J. J. KESSLER. JR.,'97.

It is a significant fact that the addresses of both
Dr. Mees and Dr. Noyes, chairmen of the sections
of physics and chemistry at the Buffalo meeting
of the American Association for the Advancement
of Science, held last summer, were upon the same
general topics. Dr. Mees, in the opening of his
address says,"The aim of science in its most general sense is the discovery of truths. Its progress
may be expressed by a curve approaching truth

asmyptotically, probably never in human experience approaching to its complete knowledge.
So long as investigators find that they are working upon the steep part of the curve where it
approaches truth rapidly,there is no lack of interest; this however seems to die out quickly when
much labor and great patience are required to extend experimentally the curve now slowly approaching complete knowledge or straighten out
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some of its irregularities." Then he goes on to
speak of the subjects of electrolysis and solution as
being at present situated on the steep part of the
curve, and of the wonderful advances that have
been made during the past few years in developing
the subject. Dr. Noyes,speaking upon the achiovments'of physical chemistry, of which the subjects
of electrolysis and solution form an important
part, quotes from two famous German scientists,
"Physical Chemistry is the chemistry of the
future."
A solution has been defined as a homogeneous
mixture which allows of no separation into its
component parts by mechanical means. There
would be included by this definition not only the
kinds of solution commonly thought of, i. e., solutions of solids in liquids, but also mixtures of
gases, solutions of gases in liquids, solutions of
gases in solids, solutions of liquids in liquids,
and solutions of solids in solids. A common
example of this last class would be the alloys.
Another example of a solution would be that of
carbon in molten iron, which separates out as
crystals of graphite when the iron is cooled, just
as crystals of Aalt separate out when a saturated
solution is cooled.
These different kinds of solutions afford innumerable phenomena, the causes of which are
little known. There are, however, well developed
laws regulating some of these phenomena, and an
aspect of these laws as far as they have been developed lead one to the belief that all the properties of solutions might be determined from a
more complete knowledge of the nature of their
constituents.
Take the case of a mixture of perfect gases,
which is, according to definition, a true solution.
The law of Boyle, that the volume is inversely
as the pressure; the law of Gay Lussac or
Charles, that the volume is proportional to absolute temperature; the law of Avogadro, that under the same conditions of temperature and pressure, equal volumes of different gases contain the
same number of molecules, all hold good, or the
equation
pv=Rt

where p=-- pressure, v = volume, t = absolute
temperature and R= a constant, is the same as
for simple gases and the volume of the constant
R is not changed.
This fact confirms our idea, expressed in the
kinetic theory of gases, that pressure depends
simply on the mass of the molecule and its velocity.
In the case of solutions of gases in liquids we
find that, when there is no chemical action, and
all cases of solution imply the absence of chemcal action, the amount of gas dissolved is proportional to the pressure. That is, the ratio of the
concentration of the gas inside the liquid and outside of it is a constant quantity for any pressure.
To explain this fact let us take a vessel containing a liquid and which has dissolved a certain
amount of the gas above it. We may consider
the space occupied by the liquid to differ from
that occupied by the gas only that it is diluted
with the liquid particles. The particles of gas
are constantly entering and leaving the liquid
and when just the same number enter as leave,
equilibrium is reached. The liquid particles offer
a constant resistance to the entrance of the gas.
Now to consider the case of solutions of solids
in liquids. The best known fact about such solutions is that for any temperature there is a limit
to the amount of substance which a liquid will
dissolve.
But it is with extremely dilute solutions that
facts have been noticed which go to show that the
particles in solution act exactly like a gas and
obey the same laws.
Suppose that we have a dilute solution of a
solid in a liquid placed in a vessel which is porous
to the molecules of the solvent but which will not
permit the particles of the dissolved substance to
pass through, the whole placed in a vessel containing pure solvent. The tendency is for the
molecules of the liquid to move about in all directions, and consequently there will be motion
through the porous membrane from both sides.
But on account of the substance dissolved in the
inside solution, more molecules will pass in
than out, and consequently more pressure should
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be produced on the inside. This is found to be
actually the case, and moreover, this pressure is
found to vary as the concentration of the solution,
as the absolute temperature, and as the molecular
weight of the substance dissolved. Consider the
analogy that these relations bear to the relations
existing in a perfect gas. If we take two substances whose molecular weights are 100 and 200,
and take twice as much of the latter as of the
former and the same amount of solvent, we ought
to have the same number of molecules dissolved
in both cases, and we get the same osmotic pressure, as it is called, just as two gases of equal volume and densities proportional to their molecular
weight will have the same pressure. Considering
that osmotic pressure is proportional to temperature, and to concentration, we see that we can
represent the relations existing by a formula
pv=Rtas in the case of a perfect gas, and moreover, the value of the constant R has been found
by actual experiment to be the same as in the
case of perfect gases.
From thermodynamical considerations and
from actual experiment it is found that both the
freezing point of the solution and its vapor tension are respectively lowered and raised proportional to the osmotic pressure which, as we have
seen, is proportional to concentration. By observation of the freezing points of the pure solvent and of the solution, we have a means for the
calculation of molecular weights which we also
have by noting the difference in boiling point
between pure solvent and solution. Of course a
measurement of the osmotic pressure would
furnish data for such a calculation, but osmotic
pressure is a very difficult thing to measure accurately.
Fig. 1 shows an apparatus devised by Beckman for measuring depression of freezing point.
It consists simply of an outside jacket(C) for
the freezing mixture,an inside tube surrounded by
an air jacket (B) for the substance to be frozen,
and a thermometer (T), graduated to hundredths
of a degree,for reading the temperature. Stirrers
(S,S') are placed in both inside and outside tubes
to facilitate uniform temperature conditions by
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agitating the liquids contained in them. A
weighed amount of the pure solvent is placed in
the inside tube and frozen. The temperature is
read carefully and the tube taken out and warmed
until all is melted again. Then a weighed amount
of the substance whose molecular weight is to be
determined is dropped in through the side tube(D
and dissolved. The solution is then frozen and
the temperature read as before. The difference
between the two readings gives the depression
due to the substance dissolved. The molecular
weight is calculated from the formula
M=C

Where

M= molecular weight.
c= a constant for solvent used.
= percent. of substance dissolved.
= the depression of the freezing point.
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As stated the laws of osmotic pressure hold
good for dilute solutions only. When they are
more concentrated the substance dissolved ceases
to act as a gas and the relations between pressures
and concentration obey laws which are not at
present known. To give an idea of the magni-
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tude of osmotic pressure, for a one and one-half
per cent. solution of saltpetre it is several atmospheres while for sea water it is twenty atmospheres.
There is another set of phenomena connected
with sOlutions from which are important theory
has been deduced and this is in connection with
electricity. The battery cell in its action is familiar to all and also the electrolytic cell. Only
one point will be taken up here as having direct
bearing on the subject, and this is the fact that
when a current is passed through a solution of,
say common salt, decomposition takes place at
the points where the current enters and leaves
the solution, and only at these points. The explanation given to account for this and connected
facts, is as follows:
When a substance like Na Cl is dissolved in
water it is supposed to be separated into what are
called ions, namely, particles of free sodium and
particles of free chlorine. Thew ions are the
means of the transportation of the current across
the solution. The sodium carries positive electricitx across to the negative electrode and the
chlorine carries negative electricity across to the
positive electrode. At the electrodes the charges
are given up and the chlorine escapes while the
sodium decomposes some of the water liberating
hydrogen and leaving sodium hydroxide in solution. Fig. 2 is a graphical representation of the
ions of a sodium chloride solution. The row of
black and white dots at the left of the figure represent the free ions of sodium and chlorine in a
solution before an electric current has been passed.
The next set represent the ions moving in opposite directions under the influence of a current.
It will be noticed in this set that the number of
ions which have no corresponding ion opposite
them is greater on one side of the middle line
than on the other.
This is to represent the idea that the different
kinds of ions move with different velocities. This
idea was developed by Hittorf, who advanced it to
explain the fact that the concentration of a solution increases at one electrode and decreases at
the other. He measured the relative velocity of

the ions of many substances by an analysis of
the solution near the electrodes after a current
had passed through for some time. 0. Lodge and
Whetham measured the actual velocity of the
ions as they passed through the solution. Whetham used in his experiments two solutions which
had an ion in common,like copper sulphate and
potassium sulphate.
In this case the ion SO4 is common to both
solutions. He placed them in separate layers in
a tube and noticed the motion of the boundary
line between them, which would be quite plain
on account of the difference in color. The space
passed over by the boundary line per unit time
would give a measure of the velocity of the SO4
ion.
It will be remembered that in speaking of osmotic pressure it was mentioned that it is proportional to the number of dissolved molecules and it
was also stated that a substance like sodium chloride splits up into two ions when dissolved. The
osmotic pressure in the case of sodium chloride
is, in fact, just twice what its molecular weight
would indicate, so that in this case we would
have to use the word particles or ions instead of
molecules. Substances generally may be divided
into the two classes of electrolytes and non-electrolytes, the former comprising those which are
capable of ionization and which include salts,
bases and inorganic acids, the latter those compounds which are not split up into ions when
dissolved and which includes most of the organic
compounds.
The theories of osmotic pressure and ionization
are simply mentioned here to give an idea of the
nature of the notions which are at present held
about solutions. The subject is upon the
border line between the domains of physics
and chemistry and from a study of the problems afforded will undoubtedly come solutions
of many of .the questions connected with
the atoms, their force, relations, arrangement
and nature.
SCIENTIFIC SOCIETY.
The regular meeting of the society was held on
March 19th. The number attending was smaller
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than usual, this probably being due to the proximity of the spring examinations. The regular
order of procedure was carried out and after the
reading of the minutes, the attention was turned
to the papers of the evening.
Mr. Stuart read a very interesting and instructive paper on "The Counterbalancing of Locomotives." He clearly pointed out what an important matter it is and showed that there is still
much room for the improvement and perfection
of the methods now used. A discussion followed,
bringing out important points as to rail deflection and the evil effects counter-balancing has
upon bridges.
Mr. Kessler then read his paper "On Solutions,"
and maintained the interest of his hearers
throughout. A smile of doubt went around when
he stated that the motion of the ions in an electrolytic cell may be observed, but this soon disappeared when the method was explained. His
article is published in full in another column.
As a matter of business there was a motion
made that the society ask for, and sustain the ex-
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pense of a portion of THE TECHNIC, to be used
to publish all the papers and other important
proceedings of the society. The motion met considerable opposition and a committee was appointed to look into the matter.
The topics for the next meeting on April 23rd
will be:
Investigations of X-Rays With Experiments . . .
Hubbell, '98, and Theobald,'98
on the Generation of ElecDone
A Review of Work
Scott, '98
tricity Direct From Coal

ELECTION OF OFFICERS.
The members of the R. P. I. Telegraph Association met last Wednesday afternoon and elected
the following officers for the ensuing year:
President—Schneider, '98.
Secretary-Treasurer—Ryder,'98.
Superintendent—Richardson,'00.
Assistant Superintendent—Appleton, '00.

The office of assistant superintendent was but
recently created to supply the demand for another
active and efficient line supervisor. Mr. Appleton
is the first to fill this office.

The baseball nine had its picture taken last
Dr. Mees was out of the city on the 9th inst.,
for the Modulus.
week
Butler ex-'98, has returned to the Institute,
A Jap and a native German are .included in
taking up '99 work.
The Indiana State Normal has over 1,200 the applications for the class of '01.
Votes for the president of the Telegraph Associstudents enrolled for this term.
last week.
The track team will probably be uniformly ation went to the highest bidder
"How can
making)—
pattern
in
(lecture
Meyer
uniformed this year.
hot?"
being
as
casting
chilled
a
A Freshman wants to know if the "hurdles" is you speak of
Martin heaves a deep sigh. Dr. Gray: "Well,
some kind of a potato race.
operaShaver, '97, was elected captain of the track some one evidently is in need of a surgical
tion."
team Tuesday, April 13th.
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Young lady visitors are quite the fad. Witherspoon entertains his on the curbing in front of
the house.
Warfel: "Dr. Noyes, what was that that
cracked ?" "Only a slight concussion due to a
trivial explosion."
Avery says that he lost seven great grandfathers
in one battle of the Revolution. He offers to
prove the statement.
In these days of electric lighting
Are not cupid's victims blest,
For she can press the button,
And he can do the rest.
—N.I. B.Z

Nearly all the Juniors remained in the city
during the past holidays in order to complete
the Modulus work.
Mcb's statement that several Freshman were
not worth a continental was fully demonstrated
by the examinations.
Athletic directors are at work collecting the
last term's dues, and it is to be hoped that all
will pay up promptly.
The Freshmen had their class picture made
recently. The Sophomores will probably have
theirs made next week.
"Mr. Townley, what is your experience with
a bottle when the cork starts out?"
"Help it all I can, Doctor."
"If a man loses one leg, then the other, then an
arm,and so on, when does he cease to be a man ?"
Camp—"When he loses his identity."
(In physical lab.)—"This ball isn't very heavy
it must be hollow."
Lufkin (seriously)—"On the inside?"
Prof. W.—Merchants in England for popularity hang out such signs as, for instance, "John
Smith, Tailor to the Queen."
The championship game of the city basketball
series was played Friday, April 16, between Rose
and Y. M.C. A. Rose was defeated, 8 to 5.
The Freshmen Civils have contracted to renew
the path along the east fence of the campus and
incidentally determine the length of their
"stride."

Larson is still looking for the man who sent
him a note on April 1st, asking him to call and
get his advertisement for the Hand Book.
The Riehle testing machine has been fitted with
longer screws, which enables specimens of metal
five feet long to be tested for compression.
The '00's are anxious about the pipe rush next
fall since the Registrar announced that the prospect for next year's class was never brighter.
John W. Shepherd, a graduate of Indiana University, and a recent post-graduate student at
Rose,is now instructor in grammar at the Normal.
The Senior class was recently excited over a
proposed finish fight between two of the foreign
contingent. The scrap, however, failed to come
off.
A number of the Seniors worked during the
holidays on their theses, and others are beginning
now to get things into shape for their final work
in May.
Richardson awaking—"I did not catch your
last remark, Professor."
Professor (reading aloud)—"A lover is a fool
always."
Professor Smith—"Malleable iron looksjust like
trout-0, beg your pardon Mr. Trout, I meant
the large trout you do not catch when you go
fishing."
Heichert made a mistake in his dates but explained that the reason he wore his spring suit a
week earlier was, that—"Only common people
waited until Easter."
The next time Smyth,'99, goes calling and
leaves his key at home he will not tell the young
lady about it, as he objects to spectators when he
scales the front porch.
Ingle '97, Montgomery '98, and Burt '99 attended a fraternity banquet in Champaign, Ill.,
during vacation. They stopped in Danville for
a short visit with Boudinot, ex-'98.
The effort to establish a training table was a
noble one but the number necessary could not be
procured. This is to be regretted, as a place and
rates had already been secured.
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Said a hungry street dog
To his by-gone chum,
As a tear from his eye he cuffed,
They've made sausage of you!
Well, by gum!
That's the first time I've seen you stuffed.
—N. L B. Z.

Dr. Mees was observed using a shovel along
with the students who were fixing up the track
the other day, and at the same time delivering a
lecture on how it should be banked.
Chandler (lecture on photography)—"I suppose, maybe—in developing the negative,—did
you say that this solution is used on the side of
the plate on which there is no gelatine?"
The Modulus '98 will be issued probably before the next TECHNIC is printed,and every student should endeavor to assist in making it a
success by subscribing for, at least, one copy.
Warfel:—"Professor, shall I make the projection for that circle four inches square?"
Prof (Language Class)—" Ms. Newbold what is
a bird?"
Roger—"A genus."
Freshman—"Just listen to the lop-sided exhaust of that locomotive,the valves are away off."
Kessler—"Naw, that is because she is coming
around the curve and one cylinder is doing more
work than the other."
Professors Kendrick and Place were experimenting in the photometry room. Professor K. was
carrying a lighted candle and came quite near
to Professor P. with it.
Professor P.—"Don't you burn me with that."
Professor K.—"Why?"
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It is said that some men are born with a name,
some acquire a name and some have a name
thrust upon them. The last condition was well
illustrated at the shop recently when Butler,'99,
motioned to Harry, the foundryman, in the tool
room and called out, "Here, Nibz, I want a file."
Harry still wears an injured expression.
We notice a lot of tobacco stems, paper, etc., on
several of the bare spots of the campus and suppose that they are to kill the grub worms which
made their appearance last year. If so, let us
have plenty of them, for the campus is covered
with as fine a growth of bluegrass as can be found
anywhere,and it is a pity to have it destroyed for
the lack of a little attention.
Newbold and Gordon while in Birmingham
called on a young lady whose maid talks nothing
but French. Shortly after they arrived the maid
appeared and a very short conversation took place
between herself and her mistress which neither of
the young men got entirely. Each retained a
part, however, and afterward they compared notes
with the following result:
Maid—"Do you need me any more to-night?"
"No, you may go. I will try to amuse these
young gentlemen without you."
One of our Professors contributes the following:
1?ati Bab btr tiL
tit NO Mc well) Doti ()cute
Tait befainttlid)
nub von .-Prcirab,
2prid)t von
Tod) vont .2pitnirob jpricbt Ct nid)t.
110 Orr 3iincklt twit Ifclitc
Rofilt erroteilb it)rer epur,
pricbt vont silucirabii ii von! Treirab,
voni drat() fcliweigt cr nu r.

A Russian in a beautiful way,
To an Indian friend remarked one day,
"Our Ural hills are higher far
Than India's IIimalayas are!"
The Indian did not condescend
To give his braggadocious friend
The "lie direct," as many a one
Of coarser mould would soon have done,
But, while his eyes flashed scornful fire,
He simply answered "Ural Higher ! ! !"—Ex.
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The University of Chicago has run behind
$48,000 for the year 1896.
The University of North Dakota will close its
doors permanently next June.
Among the State Universities, Illinois ranks
seventh as to number of students.
During the last five years the University of
Chicago has been given over $14,000,000.
There were last year 13,544 students enrolled
in the technical schools of the United States.
The man who indulges in champagne at night
usually has real pain in the morning.—Ex.
Toronto University has been recently affiliated
with the Universities of Oxford and Cambridge.
Statistics from the largest universities in the
United States show that the graduate departments
are increasing more rapidly than the college departments.
Training of football candidates for next year's
team has already begun at some of the Universities.
A bill making it a misdemeanor to play football has been introduced into the Pennsylvania
legislature.
Yale has nine of last year's baseball team in
college this year, seven of whom have played in
championship games.
The Carlisle Indians are to make a spring baseball trip, and are negotiating for games with the
national league teams.

A graduate from Cambridge loses his degree
and his name is stricken from the alumni roll if
he commits any crime.
The idea of adopting "Caps and Gowns" is being
seriously considered by some members of the Senior
class.—Normal Advance.
It is proposed to consolidate Harvard and the
Massachusetts Institute of Technology. This
.would give Harvard about 6,000 students.
The members of the Chicago University track
team have been disqualified by the A. A. U., as ai
result of Stagg's war on the registration rule.
The University of Pennsylvania has been presented by Baron Von Meff with a valuable collection of bronzes found on his estate in Russia.
Princeton gives a prize of $1,500 to the person
entering the Sophomore class, who passes the
best examination in Latin and Greek subjects.
Seeing the names of several senators registered
at the hotel, with the words "and valet," a freshman from Wabash College registered "and valise."
"He giveth His beloved sleep. He giveth His
beloved sleep," repeated the rector, with significant
emphasis. And then, as he glanced sharply over
the drowsy congregation, he added:
"And, my dear brethren, it rejoices the heart
of your faithful pastor to have this opportunity
of observing with his own eyes how dear the
members of this flock are to the Lord!"—Princeton Tiger.
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He squandered $10.00 for roses, you see.
Her joy in the gift was immense,
But little she dreamed that his dinner would be
Three buckwheats that cost him ten cents.
—Ex.
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ball rules in regard to the distance to be gained
in four downs, making it ten yards instead of five.

•

Casper Whitney suggests t change in the foot-

A college course a race course is
With a difference though 'tis said,
For those who trot the fastest pace
Come rarely in ahead.

—Ex.
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